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(57)Abstract: 

PURPOSE: To suppress the generation of side etching 
by a method wherein, between the Cu foil and Al foil 
constituting a double-layer foil which forms the conductor 
part of a hybrid integrated circuit, the thickness of the Al 
foil is controlled, and water-soluble resin, which 
dissolves in a specific pH alkaline aqueous solution, is 
formed on the surface of the Al foil. 
CONSTITUTION: On the conductive part 5 where Cu 
and Al laminated sheets of foil are formed In the order of 
Al, Cu and Al using Cu foil of 9 to lOOO^m in thickness, 
Al foil of 0.5 to 30|j,m in thickness and water soluble resin 
4 which easily dissolves in an alkaline aqueous solution 
of pH 8 or higher. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] the conductor which becomes a metal substrate from an insulating material layer and the 
double layer foil of Cu and aluminum - this foil of the laminated material which carries out the 
laminating of the section one by one, and it comes to unify In the hybrid integrated circuit which etches, 
is made to form a wiring circuit, and carries out the laminating of Cu circuit, and a semi-conductor and 
other members to aluminum circuit and Cu circuit which were exposed through solder, and fixes a semi- 
conductor and aluminum circuit using aluminum lead wire the conductor which the double layer foil of 
Cu and aluminum formed in order of aluminum/Cu/aluminum - in the section The thickness of Cu foil 
in the range whose thickness of 9-1000 micrometers and aluminum foil is 0.5-30 micrometers the object 
for hybrid integrated circuit substrates excellent in aluminum wire-bonding nature characterized by 
forming 0.5-10 micrometers of water-soluble resin which dissolves in aluminum foil front-faces [ one 
of ] side easily to a with a pH of eight or more alkaline water solution by desiccation thickness — a 
conductor. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] the object for hybrid integrated circuit substrates this invention excelled 

[ object ] in aluminum wire bonding and high-density-assembly nature - it is related with a conductor. 

[0002] 

[Description of the Prior Art] In order to have manufactured conventionally the substrate which has the 
function of wire bonding, circuit formation needed to be performed using Cu foil, and base-metal 
plating, such as noble-metals plating or nickel, needed to be performed on the circuit, or the piece of a 
metal in which wire bonding, such as a piece of aluminum, is possible needed to be joined on Cu foil. 
[0003] However, it is difficult for noble-metals plating or nickel plating it to be not only expensive, but 
to acquire a uniform plating side, and the wire-bonding engine performance is unstable. Moreover, in 
junction of the piece of a metal, when numerous, there was a problem that a circuit formation activity 
became complicated. 

[0004] On the other hand, as a new approach, the approach of forming the circuit of aluminum by 
etching has been used using the substrate which made the double layer foil of aluminum and Cu rival so 
that JP,58-48432,A may see. The description of the bonding pad of this aluminum should not have the 
need for plating in the middle of (1) process. 

(2) It is not necessary to manage the precision and thickness on the front face of plating like the bonding 
pad by plating. 

(3) By etching, repeatability is good and many aluminum circuits can be formed at once. 

(4) Since it becomes association with aluminum and aluminum in the ultrasonic bonding by aluminum 
line, the activity range of bonding is wide and it is reliable. 

** is mentioned. 
[0005] 

[Problem(s) to be Solved by the Invention] However, if a minute defective part also exists in aluminum 
foil section since aluminum foil section also contacts an etching reagent at the time of etching of Cu foil 
when a circuit is formed with the double layer foil of aluminum and Cu according to said circuit forming 
method, localized corrosion will occur there and even lower layer Cu foil will be etched through 
aluminum foil. Consequently, the problem that neither outstanding aluminum wire-bonding nature nor 
smooth Cu circuit is obtained arises. If it is going to correspond the defect of this aluminum foil section 
by the thickness of aluminum foil, in case aluminum circuit will be formed with alkali etching liquid, 
side etching becomes intense and it becomes difficult to form aluminum circuit suitable for high density 
assembly. 

[0006] In the future, further, high integration and high density assembly are required and, as for a 
printed-circuit board, the conductive foil which can form a smaller conductor width and conductor 
spacing will be needed for a circuit. Therefore, it is required that aluminum foil should suppress 
generating of side etching using the thinnest possible thing, and etching of aluminum foil section by 
contact of Cu etching reagent should also be suppressed. 
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[0007] the object for hybrid integrated circuit substrates which was excellent in aluminum wire-bonding 
nature also by the conventional circuit formation approach, and made high density assembly possible as 
a result of inquiring wholeheartedly, in order that this invention may solve such a trouble — a conductor 
is offered. 
[0008] 

[Means for Solving the Problem] the conductor which becomes a metal substrate from an insulating 
material layer and the double layer foil of Cu and aluminum according to this invention - this foil of the 
laminated material which carries out the laminating of the section one by one, and it comes to unify In 
the hybrid integrated circuit which etches, is made to form a wiring circuit, and carries out the 
laminating of Cu circuit, and a semi-conductor and other members to aluminum circuit and Cu circuit 
which were exposed through solder, and fixes a semi-conductor and aluminum circuit using aluminum 
lead wire the conductor which the double layer foil of Cu and aluminum formed in order of 
aluminum/Cu/aluminum — in the section The thickness of Cu foil in the range whose thickness of 9- 
1000 micrometers and aluminum foil is 0.5-30 micrometers the object for hybrid integrated circuit 
substrates excellent in aluminum wire-bonding nature characterized by forming 0.5-10 micrometers of 
water-soluble resin which dissolves in aluminum foil front-faces [ one of ] side easily to a with a pH of 
eight or more alkaline water solution by desiccation thickness - a conductor is offered. 
[0009] 

[Function] Hereafter, a drawing explains this invention to a detail, the conductor in the hybrid integrated 
circuit substrate with which drawing 1 was produced by this invention ~ the sectional view of the 
section is shown, the double layer foil with aluminum foil to both sides of the Cu foil 1 - a conductor - 
it is the section 5, and the laminating of the water-soluble resin 4 which dissolves easily to a with a pH 
of eight or more alkaline water solution is carried out, on the insulating material layer 7, the laminating 
of the aluminum foil 3 side of another side is carried out, and it is used for the front face of the 
aluminum foil 2 of the side which forms a circuit. 

[0010] drawing 2 ~ the conductor of this invention given in drawin g 1 - it is a sectional view although 
the substrate for circuit formation was actually produced using the section 5. aluminum plate — the base 
substrate 6 - the resin of the insulating material layer 7 a laminating — carrying out - a it top - a 
conductor - the laminating of the section 5 is carried out. this time ~ the aluminum foil 3 of the front 
face of the Cu foil 1 of circuit formation and the opposite side - a conductor - if it is in order to raise 
the bonding strength of the section 5 and the insulating material layer 7, and there are 0.5 micrometers or 
more of thickness, it will come out enough. And it is further effective if aluminum oxidizing zone by 
anodizing is given to aluminum foil 3 front face, however — if water-soluble resin 4 is shown in 
aluminum foil 3 front face - a conductor — since the bonding strength of the section 5 and the insulating 
material layer 7 is not obtained, formation of water-soluble resin 4 requires only one side. 
[0011] the conductor which is the double layer foil of the Cu foil 1 and the aluminum foil 2 which are 
used for this invention - as the quality of the material of the section 5 - aluminum and Cu — the thing 
of a high grade — the thing of an alloy - any are sufficient, a conductor - what there is the sticking-by- 
pressure clad method of aluminum and Cu, an electric aluminum galvanizing method which used Cu as 
the galvanized body, or the vacuum evaporationo aluminum galvanizing method as the production 
approach of the section 5, and was created by which approach may be used. 

[0012] the conductor of this invention - 9-1000 micrometers is applicability, the thickness of the Cu foil 
1 in the section 5 has desirable 35-1000 micrometers for especially a high current application, and its 
foil thickness of 9-70 micrometers is desirable for the small current application for control. 
[0013] the conductor with which drawing 3 formed aluminum foil with a thickness of 5 micrometers in 
both sides of the Cu foil 1 with a thickness of 300 micrometers the desiccation thickness of the water- 
soluble resin 4 applied to the front face of the aluminum foil 2 when forming a circuit according to the 
conventional circuit forming method after making the section 5 rival in the base substrate 6 and the 
insulating material layer 7, and a conductor — the corrosion resistance over Cu etching reagent of the 
aluminum foil 2 is investigated among the sections. If it applies so that it may be set to 0.5 micrometers 
or more by making the water-soluble resin 4 of aluminum foil 2 front face into desiccation thickness, the 
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corrosion resistance of the aluminum foil 2 to Cu etching reagent will improve. Moreover, when the 
thickness of water-soluble resin 4 becomes thick, the fall of aluminum wire -bonding nature can be 
considered, but by such circuit formation, before giving aluminum wire bonding, in order to give 
alkaline degreasing or buffing for the purpose of washing on the formed circuit, there is also no un- 
arranging according to the resin thickness to apply, and, originally especially an upper limit is not 
specified. However, considering economical effectiveness, 0.5-10 micrometers is enough as the 
desiccation thickness of water-soluble resin 4. 

[0014] Since to dissolve with aluminum promptly is demanded in case the dissolution by contact of 
general life water, such as acid Cu etching reagent and storm sewage, and tap water, etc. can be avoided 
as water-soluble resin used for this invention and aluminum circuit is formed with an alkaline etching 
reagent, pH must be water-soluble resin which dissolves only in eight or more alkali water solutions. 
[0015] the conductor with which drawing 4 formed aluminum foil in Cu foil 1 both sides with a 
thickness of 300 micrometers in the range with a thickness of 0.1-50 micrometers - with the thickness 
of aluminum foil when forming a circuit according to the conventional circuit forming method, after 
making the section 5 rival in the base substrate 6 and the insulating material layer 7 The result which 
formed in the front face of the aluminum foil 2 1 micrometer by having made water-soluble resin 4 into 
desiccation thickness, and was investigated about the relation between the minimum circuit pattern 
width of face which can produce the aluminum circuit 8, and the minimum circuit pattern spacing is 
shown. In addition, the minimum circuit pattern width of face and the minimum circuit pattern spacing 
serve as a standard of high-density-assembly-izing in a printed circuit, and its conventional minimum 
circuit pattern width of face [ in the double layer foil of aluminum and Cu ] which can create the 
aluminum circuit 8 and conventional minimum circuit pattern spacing were larger than 400 micrometers. 
Moreover, since the value almost equivalent also to the minimum circuit pattern width of face and the 
minimum circuit pattern spacing was shown here, only the minimum circuit pattern width of face is 
shown. 

[0016] If the thickness of the aluminum foil 2 exceeds 30 micrometers so that drawing 4 may show, the 
minimum circuit pattern width of face which can produce the aluminum circuit 8 cannot be set to 400 
micrometers or less. Moreover, even if it forms water-soluble resin 4, the aluminum circuit 8 which has 
good aluminum wire-bonding nature as the thickness of the aluminum foil 2 is less than 0.5 micrometers 
cannot be obtained. Therefore, in order to set the producible minimum circuit pattern width of face to 
400 micrometers or less and to realize high-density-assembly-ization, 0.5 micrometers or more of water- 
soluble resin which dissolves in a with a pH of eight or more alkali water solution are forined in the 
front face of the aluminum foil 2 by desiccation thickness, and, as for the thickness of the aluminum foil 
2, it is desirable to make it 0.5-30 micrometers. 
[0017] 

[Example 1] Hereafter, an example explains this invention to a detail. First, aluminum plating with a 
thickness of 5 micrometers was performed to both sides of the rolling Cu foil 1 with a thickness of 300 
micrometers with electroplating, and the double layer foil of aluminum and Cu was produced, on 
aluminum foil 2 front face used for the circuit formation side of this double layer foil, the acid number 
becomes 1 micrometer by using the acrylic resin (water-soluble resin 4) of 100 as a dry paint film - as - 
spreading - forming - the conductor of a hybrid integrated circuit - the section 5 was produced. Here, 
the acid number is the number of milligrams of a potassium hydroxide taken to neutralize the free fatty 
acid contained in organic resin. 

[0018] thus, the conductor of the produced hybrid integrated circuit concerning this invention as shown 
in drawin g 1 — the laminating of the section 5 was carried out to aluminum plate with a thickness [ of 
the base substrate 6 ] of 1.5mm through the insulating material layer 7 which consists of a silica content 
epoxy resin layer with a thickness of 100 micrometers, and the substrate for circuit formation of a 
configuration as shown in drawin g 2 was produced. 

[0019] The hybrid integrated circuit substrate as shown in drawing 5 using this substrate for circuit 
formation was produced, first, a conductor - a resist is given to the water-soluble resin 4 formed on the 
circuit formation side aluminum foil 2 of the section 5 with screen printing, and pH dissolved both the 
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resin 4 and aluminum foils 2 that were exposed in the sodium-hydroxide water solution of 12, and 
exposed the Cu foil 1. After resist exfoliation, with Cu etching reagent, the exposed Cu foil 1 was 
removed, the resist was again given on the water-soluble resin 4 of the part which needs the aluminum 
circuit 8, the unnecessary aluminum foils 2 and 3 were alternatively removed in the sodium-hydroxide 
water solution, and the aluminum circuit 8 and the Cu circuit 9 were formed. Then, the water-soluble 
resin 4 on a resist and the aluminum circuit 8 is removed, a semi-conductor 11, a chip resistor, etc. are 
carried through solder 10 on the Cu circuit 9, and a semi-conductor 11 and the aluminum circuit 8 are 
fixed by the supersonic vibration technique with the aluminum lead wire 12. 
[0020] 

[Example 2] what rolled out the double layer foil which performed aluminum plating with a thickness of 
5 micrometers, and was used as the Cu foil 1 with a thickness of 300 micrometers and the aluminum foil 
2 with a thickness of 3 micrometers with electroplating to both sides of Cu foil with a thickness of 500 
micrometers - it is - the conductor of the hybrid integrated circuit of this invention - the hybrid 
integrated circuit substrate was produced by the completely same approach as an example 1 except 
having produced the section 5. 
[0021] 

[The example 1 of a comparison] the conductor of a hybrid integrated circuit - the hybrid integrated 
circuit substrate was produced by the completely same approach as an example 1 except having not 
formed the water-soluble resin which dissolves in a with a pH of eight or more alkali water solution in 
aluminum foil 2 front face of the double layer foil which forms the section 5. Since this hybrid 
integrated circuit substrate did not have aluminum circuit in a desired part, its aluminum wire-bonding 
nature was poor. 
[0022] 

[The example 2 of a comparison] the conductor of a hybrid integrated circuit - the hybrid integrated 
circuit substrate was produced by the completely same approach as an example 1 except having set to 50 
micrometers thickness of the aluminum foil 2 of the double layer foil which forms the section 5. This 
hybrid integrated circuit substrate had poor aluminum wire-bonding nature by the part which needs 300 
micrometers of circuit pattern width of face of the aluminum circuit 8. 
[0023] 

[Effect of the Invention] as having stated above - this invention the conductor of a hybrid integrated 
circuit " among the double layer foils of the Cu foil 1 and the aluminum foil 2 which form the section 5 
By forming the water-soluble resin 4 which controls the thickness of the aluminum foil 2 and pH 
dissolves in eight or more alkali water solutions on the front face of the aluminum foil 2 It excelled in 
aluminum wire bonding nature, and it became possible to offer the conductor of the hybrid integrated 
circuit which can produce the hybrid integrated circuit substrate suitable for high density assembly. 
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